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Abstract 
Stigma associated with depression and mental illness is a widespread problem, often leading to negative 
health outcomes and discrimination for people with these conditions. Common stigma reduction 
interventions focus on two strategies: education (increasing basic understanding of the condition) and 
social contact (humanizing or ‘putting a face’ to the condition). These interventions have been explored in 
various formats, but little is known about the potential of leveraging online social media outlets to reduce 
stigma. BlueFriends is an application that seeks to reduce stigma by displaying a shareable information 
visualization graphic aimed at increasing both education and social contact. This application employs a 
predictive model of depression detection on Facebook. It visualizes the potential proportion of depression 
in a user’s online social network and displays a comparison of depression prevalence with other common 
prevalence levels in the US. BlueFriends expands current stigma reduction interventions by leveraging 
online social environments. By creating customized visualizations that users can share within their 
network, we hypothesize that BlueFriends will prompt collective stigma reduction and societal depression 
awareness. 
 
Keywords: social media; Facebook; information visualization; network visualization; depression; stigma; stigma reduction 
Copyright: Copyright is held by the authors. 
Acknowledgements: Thank you to Gillian Hayes for her help and support with this project. 
Contact: ohaimson@uci.edu  
1 Depression and Stigma 
Depression disorders include several mental health conditions, namely major depressive disorder and 
dysthymia (NIH, 2013). While surveys report an estimated 1 in 10 US adults are diagnosed with 
depressive disorders (CDC, 2011), many more have the condition but do not seek treatment (NIH, 2013). 
Untreated, depression can affect overall health, often leading to chronic illnesses (NIH, 2013). Stigma 
often poses a barrier to seeking health care (McNair et al., 2002). Stigma is defined as “a mark of shame, 
disgrace or disapproval,” resulting in a person “being rejected, discriminated against, and excluded” from 
social life (WHO, 2001, p. 16). Sometimes the stigma associated with mental health disorders is 
considered even worse than the condition itself (beyondblue, 2012). 
 Stigma reduction usually focuses on three prongs: protest, education, and social contact. 
(Corrigan & Penn, 1999). Protest includes speaking out against acts of discrimination; this approach has 
a limited effect, and, in fact, can cause a rebound and actually increase stigma (Corrigan & Penn, 2001). 
Education usually includes presenting facts about depression, which has some effect on reducing stigma, 
but this approach is limited as its impact often fades quickly (Corrigan & Penn, 1999). Social contact, 
which promotes interpersonal contact between the public and those with mental disorders, is the most 
promising avenue of stigma reduction because it humanizes the condition, thus breaking down stereotypes 
(RAND, 2012). Social contact with those from similar backgrounds (e.g., socio-economic status or social 
group membership) can be even more compelling (RAND, 2012).  
 Psychological literature has considered many different ways to deploy these stigma reduction 
techniques. Education efforts have been explored in classrooms (Mann & Himelein, 2008) and online 
(Burns et al., 2009), and social contact efforts have been explored in-person (Couture & Penn, 2003; 
Reinke et al., 2004) and via film (Corrigan et al., 2007). However, little is known about the potential of 
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leveraging online social media outlets to reduce stigma, particularly employing both education and social 
contact in the same intervention. Therefore, our research contributes to both psychological and social 
media research. 
2 Depression Online 
Frequent use of social networking sites (SNS) arguably increases loneliness and depression among users 
(Burke et al., 2010; Moreno et al., 2011). However, if SNS users are able to tap into supportive 
communities within their online social networks, SNS may be capable of affecting positive change among 
those with depression. Previous research has shown that “SNSs could be an innovative avenue for raising 
self-awareness and combating stigma surrounding mental illness” (Moreno et al., 2011, p. 453). For 
example, users of health-specific online communities expressed interest in finding a similar emotionally 
supportive, motivational atmosphere within their Facebook network (Newman et al., 2011). It is 
important, then, to find ways to help connect people with the members of their online social networks 
who could be supportive of their health goals (Newman et al., 2011). As some research has found, the 
ability to draw from a user’s existing social network to promote health and wellness can have powerful 
effects (Munson et al., 2010). 
3 BlueFriends: An Online Social Network Application 
Our method of signaling depression support and awareness to one’s social network involves computing 
and visualizing aggregate predictions of depression within one’s social network, and producing a shareable 
graphic. Because results can be highly individually personalized, visually pleasing, and sometimes 
surprising, visualizing social media data is often a powerful and engaging way to communicate and spread 
ideas via social media (e.g., Dialect Quiz & Survey1, Livehoods2).  
 In order to develop an engaging visualization, it is necessary to computationally analyze aggregate 
depression levels within one’s online social network. Several studies have demonstrated the feasibility of 
creating predictive statistical and machine learning models which can, with the help of natural language 
processing techniques, potentially detect depression. De Choudhury and colleagues (2013) constructed a 
model that predicts the presence of depression based on characteristics of a person’s Twitter profile, and 
created a “social media depression index” with potential for detecting depression in populations. A similar 
model used machine learning algorithms to distinguish between authentic and inauthentic suicide notes 
(Pestian et al., 2010), further demonstrating the viability of computationally detecting depression based 
on written content.  
 BlueFriends will analyze Facebook status updates, network structure, and interactions between 
users to detect depression levels within the user’s network. We have chosen Facebook as the SNS with 
which our application will interact in order to emphasize our goal of visualizing the fact that depression 
exists within one’s personal social network. On other SNS such as Twitter, users often have many one-
sided following relationships. However, on Facebook, there primarily exist mutual friend relationships 
between two users3. The Facebook network’s personalized environment accentuates the personalized 
nature of BlueFriends, furthering our goal of reducing stigma by showing that people you know may have 
depression. 
 Our application visualizes the percentage and amount of a user’s Facebook friends who, according 
to the depression detection model, have profile content and network interactions similar to those suffering 
from depression. This is depicted through a simulated network visualization, with a person icon 
                                            
1 http://www.nytimes.com/interactive/2013/12/20/sunday-review/dialect-quiz-map.html?_r=0  
2 http://livehoods.org/ 
3 Although there is the possibility of “following” people on Facebook, our application will consider a user’s network as only those 
with whom a mutual friendship exists.  
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representing each friend in the user’s network (see Figures 1 and 2). Percentage and amount of blue icons 
depicts the proportion of friends who signal depression. This visual is meant to represent a network 
visualization, but while the network’s size and density is accurately displayed, the graphic is not an actual 
mapping of a user’s network. To maintain anonymity, icon placement and edge location is randomized4. 
The visual solely serves to illustrate the ratio of depression in one’s social network.  
The visualization is also descriptive by textually displaying how many friends in a user’s network 
indicate signs of depression. The goal of this visualization is to bring awareness to the prevalence of 
depression in a personalized manner and allow users to share this personalized graphic and the metric it 
conveys. Figure 1 shows a visualization that a user can share if they themselves do not have depression, 
but would like to share their network statistics with their friends and promote awareness. Figure 2 shows 
a very similar visualization display that allows users with depression to share with their network the same 
graphic with the phrase, “I am not alone”, in a sense “coming out” as someone with depression. 
Cacioppo and colleagues (2009) found that over time, lonely individuals had less friends and that 
their non-lonely friends exhibited more loneliness. This is important because “perceived social isolation 
(i.e., loneliness) in normal samples is a more important predictor of…adverse health outcomes [like 
depression] than is objective social isolation” (Cacioppo et al., 2009, p. 977). Thus, it is imperative to 
provide resources to combat perceived social isolation. By sharing the graphic, BlueFriends allows users to 
spread statements of social awareness and support, thereby potentially decreasing the perception of social 
isolation around depression.  
 Following the visualizations, we show the user the prevalence of depression in society compared to 
illnesses or events that users might otherwise assume would be more common than depression. Thus, 
users have a reference point to understand the prevalence of depression as a social concern.  
BlueFriends works to further both the education and social contact prongs of stigma reduction in 
several ways. Seeing the predicted level of depression in one’s network helps educate users about the 
prevalence of depression (education prong), while highlighting the proverbial ‘face’ of depression as people 
you know (social contact prong). Sharing the graphic allows users to spread this awareness (education 
prong) and social support (social contact prong) with their network. Finally, BlueFriends further educates 
users by showing them the prevalence of depression compared to other social concerns.  
                                            
4 Additionally, users with less than 50 Facebook friends will not be allowed to use the application, in order to maintain anonymity 
within their friend network.  
  
Figure 1.                   Figure 2. 
Visualizations of estimated prevalence of depression within a users’ Facebook network. 
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4 Evaluation 
Multiple methods can be used to evaluate the effect of BlueFriends on reducing stigma around depression. 
Surveys based on Griffiths and colleagues’ (2006) depression stigma measure can be given to a random 
sample of users before and after using BlueFriends. These results can be analyzed quantitatively to test 
whether there is a difference in users’ stigma around depression after using the application. The user 
experience can also be explored qualitatively through short interviews, allowing for a better understanding 
of the impact the application has on attitudes around depression. 
5 Limitations 
When mining and analyzing social media data, ethical concerns arise. We attempt to respect user privacy 
by presenting depression metrics only in aggregate, and by anonymizing users in our network visualization 
and using a randomly-generated network structure. Also, conducting health-related interventions without 
clinical oversight can be problematic. Therefore, before deploying BlueFriends, mental health professionals 
should be consulted in order to mitigate unintended negative consequences.  
6 Conclusion 
Social media allows ideas, opinions, and resources to quickly spread across the Internet. Our goal is to 
leverage the inherent power of social media to reduce the stigma of depression on a societal scale by 
promoting awareness of depression and facilitating collective action to reduce stigma across social 
networks. Our application allows users to create a personalized network visualization that shows the 
percentage of people in their online social network who display characteristics similar to those suffering 
from depression. We hypothesize that seeing this visualization will help individuals contextualize 
depression: instead of something other people deal with, users can see that people they know may be 
depressed. This awareness has the potential to help users better understand the prevalence of depression, 
thus reducing stigma by breaking down stereotypes. Users are encouraged to share their visualization to 
promote depression awareness with their network. As users share their personalized visualization across 
online social networks, promoting both education and social contact, we hypothesize that stigma 
associated with depression can be decreased.  
7 References 
beyondblue. (2012). Stigma and discrimination associated with depression and anxiety. Victoria, AU: 
 beyondblue. 
Burke, M., Marlow, C., & Lento, T. (2010). Social network activity and social well-being. In Proceedings 
of  CHI 2010 (pp. 1909–1912). doi:10.1145/1753326.1753613 
Burns, J.M., Durkin, L.A., Nicholas, J., & Hons, B.A. (2009). Mental health of young people in the US: 
 What role can the internet play in reducing stigma and promoting help seeking? J Adolescent 
 Health 45, 95-97. 
Cacioppo, J.T., Fowler, J.H., & Christakis, N.A. (2009). Alone in the crowd: the structure and spread of  
loneliness in a large social network. Journal of Personal Social Psychology 97(6), 977-91.  
Centers for Disease Control (CDC) (2011). Mental Health: Depression. Retrieved from 
 http://www.cdc.gov/mentalhealth/basics/mental-illness/depression.htm 
Corrigan, P.W., & Penn, D.L. (1999). Lessons from social psychology on discrediting psychiatric stigma. 
 American Psychologist 54(9), 765-76. 
Corrigan, P.W., River, L.P., Lundin, R.K., Penn, D.L., Uphoff-Wasowski, K., Campion, J., … Kubiab, 
M.A.  (2001). Three strategies for changing attributions about severe mental illness. Schizophrenia 
 Bulletin 27(2), 187-95. 
iConference 2014   Haimson et. al 
5 
Corrigan, P.W., Larson, J., Sells, M., Niessen, N., & Watson, A.C. (2007). Will filmed presentations of 
 education and contact diminish mental illness stigma? Community Health Journal 43(2), 171-81. 
Couture, S.M., & Penn, D.L. (2003). Interpersonal contact and the stigma of mental illness: A review of 
 the literature. Journal of Mental Health 12(3), 291-305.  
De Choudhury, M., Counts, S., & Horvitz, E. (2013). Social media as a measurement tool of depression in 
 populations. In Proceedings of WebSci 2013 (pp. 47-56). doi: 10.1145/2464464.2464480 
De Choudhury, M., Gamon, M., Counts, S., & Horvitz, E. (2013). Predicting depression via social media. 
 In Proceedings ICWSM 2013. 
Griffiths, K.M., Nakane, Y., Christensen, H., Yoshioka, K., Jorm, A.F., & Nakane, H. (2006). Stigma in 
response to mental disorder: a comparison of Australia and Japan. BMC Psychiatry, 6(21). 
Mann, C.E., & Himelein, M.J. (2008). Putting the person back into psychopathology: An intervention to 
 reduce  mental illness stigma in the classroom. Social Psychiatry & Psychiatric Epidemiology 43, 
 545-51. 
McNair, B.G., Highet, N.J., Hickie, I.B., & Davenport, T.A. (2002). Exploring the perspectives of people 
 whose  lives have been affected by depression. Medical Journal of Australia 176, S69-S76. 
Moreno, M. A., Jelenchick, L. A., Egan, K. G., Cox, E., Young, H., Gannon, K. E., & Becker, T. (2011). 
 Feeling bad on Facebook: Depression disclosures by college students on a social networking 
 site. Depression and Anxiety, 28(6), 447–455. doi:10.1002/da.20805 
Munson, S. A., Lauterbach, D., Newman, M. W., & Resnick, P. (2010). Happier together: Integrating a 
 wellness application into a social network site. In T. Ploug, P. Hasle, & H. Oinas-Kukkonen 
(Eds.),  Persuasive Technology (pp. 27–39). Springer Berlin Heidelberg.  
National Institute of Health (NIH) (2013). NIMH: Depression. Retrieved from 
 http://www.nimh.nih.gov/health/topics/depression/index.shtml 
Newman, M. W., Lauterbach, D., Munson, S. A., Resnick, P., & Morris, M. E. (2011). It’s not that I 
don’t  have problems, I’m just not putting them on Facebook: Challenges and opportunities in using 
 online social networks for health. In Proceedings of CSCW 2011 (pp. 341–350). 
 doi:10.1145/1958824.1958876 
Pestian, J., Nasrallah, H., Matykiewicz, P., Bennett, A., & Leenaars, A. (2010). Suicide Note 
Classification  Using Natural Language Processing: A Content Analysis. Biomedical Informatics Insights, 
 2010(3), 19–28. 
RAND Corp. (2012). Interventions to reduce mental health stigma and discrimination: A literature review 
 to guide evalution of CA’s mental health prevention and early intervention initiative. Santa 
Monica,  CA: RAND Corporation. 
Reinke, R.R., Corrigan, P.W., Leonhard, C., Lundin, R.K., & Kubiak, M.A. (2004). Examining two 
aspects  of contact on the stigma of mental illness. Journal of Social & Clinical Psychology 23(3), 377-89. 
World Health Org. (WHO) (2001). Mental health: New understanding, new hope. Geneva, CH: WHO. 
8 Table of Figures 
Figure 1. Visualization of estimated prevalence of depression within a users’ Facebook network…………3 
Figure 2. Visualization of estimated prevalence of depression within a users’ Facebook network…………3 
